Regulation of striatonigral prodynorphin peptides by dopaminergic agents.
The primary purpose of this study was to examine the regulation of prodynorphin peptides by dopaminergic agents in the central nervous system. The indirectly acting catecholamine agonist D-amphetamine sulfate (AMPH) and the dopamine receptor antagonist haloperidol (HAL) were administered to rats across a variety of treatment schedules and drug doses. The striatum, substantia nigra and hippocampus were dissected and examined by radioimmunoassay for 5 different prodynorphin peptides, covering all 3 opioid domains in the prodynorphin precursor: dynorphin A(1-8) and dynorphin A(1-17) of the dynorphin A domain, dynorphin B(1-13) of the dynorphin B domain, and alpha-neo-endorphin and beta-neo-endorphin of the neo-endorphin domain. In addition, the proenkephalin peptide Met-enkephalin-arg6-gly7-leu8 (MERGL) was examined in the striatum. AMPH administered one hour prior to sacrifice caused a dose-dependent depletion of prodynorphin peptides in both the striatum and substantia nigra. In animals treated with AMPH once each day for 7 days and sacrificed 24 h later, a dramatic dose-dependent increase in prodynorphin peptides was observed in these brain regions. Animals treated with AMPH once each day for 7 days and sacrificed one hour after the final injection showed no changes in prodynorphin peptides. In addition to changes in individual prodynorphin peptides, AMPH treatment caused alterations in the relationships between intermediate peptides (dynorphin A(1-17) and alpha-neo-endorphin) and their immediate products (dynorphin A(1-8) and beta-neo-endorphin). AMPH caused no consistent changes in prodynorphin peptides in the hippocampus, or in MERGL in the striatum. Taken together these data suggest that acute dopaminergic activation causes depletion of dynorphins from striatonigral prodynorphin neurons, presumably due to dopamine-dependent release of these peptides; repeated activation causes repeated release, with a rebound increase in biosynthesis. HAL, in contrast to AMPH caused relatively subtle changes in striatonigral prodynorphin peptides. Although no significant changes in individual prodynorphin peptides were observed, HAL treatment caused a change in the relationship between dynorphin A(1-17) and dynorphin A(1-8), a change opposite in direction to that observed with AMPH treatment. As has been previously reported, repeated HAL administration caused a dose-dependent increase in the proenkephalin peptide MERGL. The relatively subtle effects of HAL on prodynorphin peptides suggests that tonic dopamine activity is not important in the regulation of striatonigral prodynorphin neurons. The potential functional and behavioral significance of the present results are discussed.